Enhancement of trypsin-like enzymes by A23187 ionophore is crucial for sperm penetration through the egg vestment of the giant freshwater prawn.
We report the presence of trypsin-like enzymes preferring Boc-QAR-MCA substrate in sperm collected from different portions of male reproductive tracts of the giant freshwater prawn, Macrobrachium rosenbergii and compare enzyme activities before and after an A23187 calcium ionophore treatment. Fluorogenic enzyme assays revealed that testicular sperm lysates showed high trypsin-like enzyme activity but the activity was relatively low in vas deferens sperm lysates as well as in the live sperm. Upon sperm treatment with A23187, trypsin-like activity was greatly enhanced in distal vas deferens sperm. Substrate- and inhibitor-based localization studies indicated that the sperm trypsin-like enzymes were not of a soluble type but were rather of a membrane-borne type, localized at the anterior spike and upper part of the main body. Notable structural changes were also evident in A23187-induced sperm including extensive ruffling of the sperm membrane structure at the base of the main body thereby supporting the acrosome reaction response in this species. We further proved by substrate inhibition assays that the enhanced trypsin-like enzyme activity participates in sperm penetration through the vitelline envelope, a novel sperm-egg penetration mechanism that is unique in this species.